Background: Burnout is an inappropriate response to chronic work stress, leading to emotional exhaustion (EE), depersonalization (D), and low personal accomplishment (PA). Burnout can affect workers in the helping professions. To quantitatively assess the burnout level among teachers, Maslach has adapted the "Maslach Burnout Inventory" (MBI) to the educational environment (the so-called MBI Educators Survey version or MBI-ES). Among teachers, sports and physical education teachers may suffer from burnout due to high workload.
Aims:
No reliable psychometric tool in Arabic language exists that can be used to measure the burnout level among sports and physical education teachers. The objective of the present study was to develop a burnout measurement scale according to the Maslach's three-dimensional theoretical model for physical education teachers in Tunisia and to test its factor structure, in terms of internal consistency/reliability, predictive validity, and sensitivity.
Methods: A total of 525 Tunisian teachers teaching in secondary schools from different Tunisian governorates volunteered to participate in this study. The sample comprised of 285 males (54.3%) and of 240 females (45.7%). More in detail, 327 were teachers of primary school of physical education (62.3%) and 198 teachers of secondary
BACKGROUND
Initially observed inside a detoxification clinics and introduced by Freudenberger (1974) , the concept of burnout has attracted considerable attention in the recent decades. Burnout can be described as an inappropriate response to chronic work stress, which leads to emotional exhaustion (EE), depersonalization (D), and low personal accomplishment (PA). According to Maslach, burnout is a syndrome of EE, D, and loss of self-efficacy, which may affect those individuals working with and caring for other humans, as a response to the emerging chronic emotional burden (Cherniss, 1980; Maslach, 1982; Maslach and Jackson, 1985, 1986; Golembiewski et al., 1986; Maslach and Schaufeli, 1993; Maslach et al., 2001) .
Burnout, as such, can affect workers in the helping professions, like nurses, doctors, social workers, and teachers. These workers may experience high emotional stress due to frequent and intensive interactions with others. For instance, in the field of education, many studies have noted that the teaching profession is becoming more and more stressful, demanding and challenging, and that teacher burnout is an emerging, international psychosocial concern (Koustelios, 2001; Tsigilis et al., 2004; Koustelios and Tsigilis, 2005; Montgomery and Rupp, 2005; Hakanen et al., 2006; Stoeber and Rennert, 2008; Chang, 2009; Skaalvik and Skaalvik, 2011; Liu and Onwuegbuzie, 2012) .
According to a meta-analysis, which has pooled together 2,527 correlational effect sizes from 65 studies, teachers are particularly vulnerable to stress and may suffer from ineffective mediating coping mechanisms over a long period of time (Montgomery and Rupp, 2005) . Teacher burnout may have devastating consequences both for the mental health of teachers and students and may affect and compromise the quality of education (De Stasio et al., 2017; Benevene et al., 2018) . Moreover, the higher the level of teacher's breakdown, the more likely the consequence of stress and burnout in the teaching profession (Koustelios, 2001; Tsigilis et al., 2004; Koustelios and Tsigilis, 2005; Montgomery and Rupp, 2005; Hakanen et al., 2006; Stoeber and Rennert, 2008; Chang, 2009; Skaalvik and Skaalvik, 2011; Liu and Onwuegbuzie, 2012) .
With respect to the general population, teachers tend to have a higher level of burnout and, in particular, of EE, which can negatively impact on the learning process of students (Montgomery and Rupp, 2005) .
Physical education teachers are particularly exposed to burnout. Indeed, physical education classes take place mainly outside the classrooms, which causes more problems to maintain discipline than in the classroom and requires constant vigilance for ensuring students' safety (Tsigilis et al., 2011) . In addition, physical education teachers are often obliged to teach in particular situations and conditions, dealing with students who may be particularly turbulent, noisy, and intractable (Brouwers et al., 2011) . At the end of the day, as such, physical education teachers may be physically and mentally exhausted (Brouwers et al., 2011) .
In order to quantitatively assess the burnout level among teachers, Maslach has adapted the "Maslach Burnout Inventory" (MBI) to the educational environment (the so-called MBI Educators Survey version or MBI-ES). Many researchers have utilized this tool to investigate the phenomenon of burnout in various educational settings (primary, intermediate and secondary schools) in different cultural contexts such as the United States (Boles et al., 2000) , Canada (Byrne, 1991) , Holland (Schaufeli et al., 1994) , Greece (Kantas and Vassilaki, 1996; Antoniou et al., 2006) ,Cyprus (Kokkinos, 2006) , and Sweden (Arvidsson et al., 2016) . The results of these investigations seem to suggest that teachers working in European countries suffer from lower levels of burnout than their colleagues in the United States or Canada, putatively due to cultural, societal, and organizational factors. Van Horn et al. (1997) (Sinott et al., 2014) .
AIMS
To the best of our knowledge, there is no psychometric tool in Arabic language that can be used to measure the burnout level among sports and physical education teachers. Therefore, the objective of the present study was to develop burnout measurement scale according to the Maslach's threedimensional theoretical model for physical education teachers in Tunisia and to test its factor structure, in terms of internal consistency/reliability, predictive validity, and sensitivity.
MATERIALS AND METHODS

Psychometrics Instruments
Development of the TPEBI
The "Teacher of Physical Education Burnout Inventory" (TPEBI) was devised based on the three dimensions of the Maslach's theoretical model (EE, D and PA).
The questionnaire was developed through different steps and phases: namely, an initial broad and comprehensive literature review on the topic (including, for instance, Chang, 2009; Skaalvik and Skaalvik, 2011; Liu and Onwuegbuzie, 2012) . At this step, we could identify the main aspects that characterize the dimensions of burnout. Moreover, we made efforts to integrate the specific characteristics of the population under study into the questions. When drafting the items of the questionnaire, we selected a vocabulary that was clearly comprehensible and unambiguous. In the subsequent step, we performed a search of similar questionnaires in other languages and tested in other countries/settings (such as Montgomery and Rupp, 2005; Skaalvik and Skaalvik, 2011; Liu and Onwuegbuzie, 2012) . In the next step, a focus group was arranged with experts in the Arab language, in sports and physical education, and in human and applied sciences. Then, several corrections made it possible to reformulate the questions that appeared to be unclear. This allowed the improvement of the tool. Finally, a pilot study was carried out, testing the preliminary properties and the readability of the questionnaire. This test confirmed the validity of the tool.
The MBI-ES
The MBI-ES is a psychometric instrument originally developed by Maslach et al. (1996) , explicitly designed to quantitatively assess the burnout level among teachers. The tool is a 22-item questionnaire divided into three dimensions: seven items measuring EE, six items dealing with D, and nine items exploring PA. The scores are obtained on a six-point Likert scale and each dimension is calculated by computing the sum of the items. Several studies investigating both the original version and its cross-cultural adapted versions have confirmed the psychometric robustness of the tool, in terms of internal consistency and factor structure. In particular, two studies have confirmed the validity and reliability of the MBI-ES. Factor analysis studies by Iwanicki and Schwab (1981) and Gold (1984) supported, indeed, the MBI-ES 3-factor structure. Regarding reliability, Iwanicki and Schwab (1981) have reported Cronbach's alpha estimates of 0.90 for EE, 0.76 for D, and 0.76 for PA, while Gold (1984) reported estimates of 0.88, 0.74, and 0.72, respectively.
Ethics Statement
The study protocol of the present investigation received ethical clearance from the UNESCO Chair "Health Anthropology Biosphere and Healing Systems, " University of Genoa, Genoa (Italy), the Higher Institute of Sport and Physical Education of Sfax, Sfax (Tunisia), the Faculty of Letters and Human Sciences of Sfax, Sfax (Tunisia), and the Higher Institute of Sport and Physical Education of Kef, Kef (Tunisia). The project was approved by the Ethical Committee of the University of Sfax, Sfax, Tunisia.
All participants to the present study provided written, informed consent. Teachers were extensively informed about the purposes and procedure of the study, and were advised that the results would be made available to them upon completion of the study only in aggregate form, with no possibility to trace back to the single teacher's scores, thus ensuring anonymity and preserving the privacy of each participant.
The present investigation was carried out in accordance with the ethical principles of the 1964 Helsinki declaration and its subsequent amendments.
Procedure
Teachers who agreed to participate in the study were instructed how to proceed and complete the survey procedures required by the present study. Following the agreement of the secondary school principals, copies of the TPEBI and of the MBI-ES were simultaneously distributed to teachers at their work sites in off-peak hours. The entire procedure of questionnaires administration took over 2 months. A proper time (approximately 30 min) was ensured to each participant in order to answer the questionnaire thoroughly.
Statistical Analysis
Descriptive Analysis
Before commencing any statistical analysis, data were visually inspected for potential outliers. Normality of data distribution was checked using the Pearson-D'Agostino omnibus test. Questionnaires scores were also checked for skewness and kurtosis, computing the Mardia's multivariate skewness and kurtosis statistics.
Internal Consistency/Reliability
The internal consistency of the instrument was examined computing the Cronbach's alpha coefficient for all the three dimensions of the inventory. More in detail, in order to properly interpret the alpha coefficient, the following rule of thumb was used (Nunnally, 1978; George and Mallery, 2011) : the coefficient was deemed excellent if the estimate was >0.90, whereas it was judged good in the range 0.80-0.90, acceptable in the range 0.70-0.80, questionable or adequate in the range 0.60-0.70, poor in the range 0.50-0.60, and unacceptable if <0.50.
Inferential Statistics -Sensitivity Analysis
The sensitivity of the instrument was tested by performing a univariate analysis of variance (ANOVA), examining the impact of teachers' grade, gender, age, and their interaction effects on the TPEBI three dimensions scores.
Predictive Validity
Predictive validity was tested computing the Pearson's correlation between the dimensions of the ad hoc devised psychometric instrument (the TPEBI) and those of the MBI-ES. More in detail, the strength of correlation was measured using the rule of thumb described by Hinkle et al. (2003) : the correlation was deemed negligible with the r coefficient in the range 0.00-0.30, low with r in the range 0.30-0.50, moderate with r in the range 0.50-0.70, high with r in the range 0.70-0.90, and, finally, very high with r in the range 0.90-1.00.
Principal Component Analysis (PCA)
The factor structure was initially investigated by conducting a principal component analysis (PCA) and a varimax rotation with Kaiser Normalization. More in detail, varimax rotation was chosen in that this approach enables to minimize factor complexity while, at the same time, maximes the variance of factor loadings (Tabachnick and Fidell, 2013) .
Before proceeding with the PCA, the Kaiser-Meyer-Olkin (KMO) measure was computed in order to assess the sampling adequacy. Ideally, the KMO should be greater than 0.60. Once verified the sampling adequacy, a PCA iterative strategy was adopted in the present investigation. Different runs were carried out. First, an exploratory/preliminary run was performed on the 24 items of the questionnaire without conducting any rotation, in order: (i) to check if this approach could be deemed an appropriate technique for the matrix by examining whether the correlations among items were satisfactory (that is to say, yielding values > 0.30) and (ii) to control for the factorability of the correlation matrix utilizing the Bartlett's test of sphericity. In cases of statistical significance, this test enables scholars to reject the null hypothesis (that is to say the correlations in the correlation matrix are zero and the matrix is an identity matrix).
The likely number of factors was determined by: (i) computing the number of factors with eigenvalues greater than 1 (Field, 2009; Tabachnick and Fidell, 2013) and (ii) visually inspecting the Cattell's scree-plot. After checking the factor loadings, items were deleted in cases of unsatisfactory loading (that is to say, values less than 0.45). Moreover, items were suppressed if their factor loading conflicted with a sound theoretical explanation (Field, 2009; Tabachnick and Fidell, 2013) . In the present case, no items were deleted, since all were retained.
Different runs with varimax rotation were, therefore, carried out in an iterative fashion, as previously explained, until a satisfactory, clearly interpretable solution was finally obtained. Cases of cross-loading were interpreted according to salience and explained variance, with theoretical considerations also being taken into account (Field, 2009; Tabachnick and Fidell, 2013) .
Confirmatory Factor Analysis (CFA)
Then the model was tested by confirmatory factor analysis (CFA). As suggested and recommended by many scholars, a wide range of fit indices was calculated and reported, namely: (i) discrepancy indices [including the chi-squared and the SteigerLind's root-mean-square error of approximation (RMSEA)], (ii) tests comparing the target model with the null model [like the Bentler-Bonett's normed fit index (NFI), the Bentler-Bonett's not normed fit index (NNFI), known also as the TuckerLewis' index (TLI), the Bentler's comparative fit index (CFI), and the James-Mulaik-Brett's parsimony goodness-of-fit index (PGFI)], and (iii) information theory goodness-of-fit measures [the Joreskog's goodness-of-fit index (GFI), and the Joreskog's adjusted GFI (AGFI)].Concerning the cut-off and threshold values for discrepancy indices, the p-value associated with the chi-squared test should exceed 0.05 (that is to say, it should not be statistically significant). Further, the chi-squared divided by the degrees of freedom (df) value, should ideally be less than 2.0. As far as the RMSEA is concerned, values higher than 0.10 indicate poor fitting models (Steiger, 2000) . Concerning the cutoff and threshold values for tests that compare the target model with the null model, NFI should exceed 0.90 according to Byrne (1994) or 0.95 according to Schumacker and Lomax (2004) . NNFI/TLI should be above 0.95 according to Hu and Bentler (1995) . PGFI is derived from NFI, correcting and compensating for model parsimony. CFI should exceed 0.95 (Bentler, 1990; Hu and Bentler, 1999) or 0.90 according to other scholars. Finally, regarding the cut-off and threshold values for information theory goodness-of-fit measures, GFI value should be higher than 0.90 (Byrne, 1994) .
Statistical Software
All statistical analyses were carried out using the commercial software "Statistical Package for the Social Sciences" (IBM SPSS software for Windows, version 21.0, IBM Corp., Armonk, NY, United States; released 2012) whereas the CFA was performed by utilizing the commercial software "Analysis of a moment structures" (Amos software for Windows, version 21.0, IBM, SPSS, Chicago, United States; Arbuckle, 2012a,b) .
For all statistical analyses, figures with p-value less than 0.05 were considered statistically significant.
RESULTS
Univariate and Multivariate Normality
Concerning univariate normality, scores for all the items of the TPEBI items had univariate normal distributions with acceptable values of skewness and kurtosis.
As far as multivariate normality is concerned, the Mardia coefficients showed evidence of multivariate non-normality in Frontiers in Psychology | www.frontiersin.orgthe data (multivariate kurtosis 782.35, z = 23.69, p < 0.001, and multivariate skewness 61.85, z = 29.95 p < 0.001).
Development of the Psychometric Instrument: The TPEBI
Based on the different steps and phases mentioned in Section "Materials and Methods, " the ad hoc devised psychometric instrument is made up of 24 items (eight items for each dimension, EE, D, and PA), and the scores of the dimensions are obtained by averaging the items scores. The answers are coded on a seven-point Likert scale. The 24 items of the TPEBI are reported in Table 1 .
Descriptive Analysis
At the collection and analysis of the questionnaires, there were no missing data. A total of 525 Tunisian teachers teaching in secondary schools from different Tunisian governorates volunteered to participate in this study. The sample comprised of 285 males (54.3%) and of 240 females (45.7%). More in detail, 327 were teachers of primary school of physical education (62.3%) and 198 teachers of secondary school (37.7%). Based on age distribution, the subjects were categorized into four age groups: namely, (i) age < 39 years, n = 113 (21.5%), (ii) age between 39 and 44 years, n = 220 (41.9%), (iii) age between 44 and 49 years, n = 105 (20.0%), and (iv) age > 49 years, n = 87 (16.6%).
Principal Component Analysis (PCA)
Based on the eigenvalues and the inspection of the Cattell's scree-plot, PCA revealed a three-factor structure, accounting for 63.68% (Tables 2, 3) . Factor loadings ranged from 0.73 to 0.89 for EE, from 0.76 to 0.82 for D, and from 0.69 to 0.84 for PA.
Internal Consistency/Reliability
The Cronbach's alpha coefficients were 0.93, 0.94, and 0.91 for EE, D, and PA, respectively. As such, the internal consistency/reliability of the ad hoc devised psychometric tool was found to be excellent.
Inferential Statistics -Sensitivity Analysis
The results of the ANOVA are reported in Table 4 . Grade significantly impacted on all the three dimensions of the TPEBI. Gender and age significantly impacted on the PA dimension of the TPEBI. Concerning the interaction effects, no significant influence could be found except for the interaction grade × age, significantly impacting on the D dimension of the TPEBI.
Predictive Validity
The correlation matrix showed a number of statistically significant correlations between the TPEBI and the MBI-ES dimensions. Correlations are shown in Table 5 . More in detail, concerning the TPEBI, correlation between PA and EE dimensions yielded a value of 0.19 (negligible, even though significant at 0.001 level). EE dimension of the TPEBI correlated with the EE (r = 0.71, high correlation, significant at 0.001 level), with the D (r = 0.18, negligible correlation, even though significant at 0.001 level) and with the PA (r = 0.17, negligible correlation, even though significant at 0.001 level) dimensions of the MBI-ES. The D dimension of the TPEBI correlated with the EE (r = 0.15, negligible correlation, even though significant at 0.001 level), and with the D (r = 0.65, moderate correlation, significant at 0.001 level) dimensions of the MBI-ES. Finally, the PA dimension of the TPEBI correlated with the EE (r = 0.20, negligible correlation, even though significant at 0.001 level), and with the PA (r = 0.71, high correlation, significant at 0.001 level) dimensions of the MBI-ES.
Confirmatory Factor Analysis (CFA)
Concerning the CFA indices, the chi-squared yielded a value of 1592.69 (df = 249, chi-squared/df = 6.40). GFI and AGFI resulted 0.74 and 0.69, respectively. PGFI was 0.61, whereas TLI 0. 85 and CFI 0.86. RMSEA was 0.1. The findings of the CFA are pictorially shown in Figure 1 .
DISCUSSION
The objective of the present study was to construct and to test the factor structure, internal consistency/reliability, predictive validity, and sensitivity of an ad hoc burnout measurement scale for the Arabic-speaking world, devised according to the Maslach's three-dimensional theoretical model. Once developed, the 24-item tool was validated in a representative sample of physical education teachers in Tunisia, using both PCA and CFA. PCA factor loadings were good and the CFA fit indices satisfactory. The internal consistency/reliability of the three dimensions was found to be excellent. Furthermore, the instrument showed a number of statistically significant correlations with an already validated tool, the MBI-ES for teachers. Moreover, it was able to differentiate the burnout level according to the grade of the physical education teachers at the level of all the three dimensions, and, even though only partially, also according to age and gender of the teachers.
Generally, our findings are consistent with the existing scholarly literature on the topic. For instance, Kokkinos (2006) tested the three-factor burnout model in a population of physical education teachers in Cyprus using both PCA and CFA techniques. The results proved the psychometric robustness and soundness of the instrument in terms of factor loadings and, to a less extent, of CFA fit indices. The internal consistency/reliability was satisfactory, with Cronbach's alpha coefficients of 0.85 for EE, 0.63 for D, and 0.79 for PA. Female teachers seemed to be more emotionally exhausted than their male counterparts. Primary school teachers were more affected by EE, but D was higher among secondary school teachers. Overall, the results suggested that the Greek MBI-ES represented a valid and reliable adaptation of the original instrument, which can be used with confidence for in field investigations aimed to measure burnout.
In a recent cross-sectional study by Spittle et al. (2015) , burnout was investigated in a sample of 49 high school physical education teachers, aged 25-63 years, stratifying the analysis by age and gender. Authors found that burnout scores did TABLE 1 | Items of the ad hoc devised psychometric tool to quantitatively assess the burnout level among the teachers of physical education in the Arabic-speaking world, the "Teacher Physical Education Burnout Inventory" (TPEBI).
Teacher Physical Education Burnout Inventory (TPEBI)
Emotional exhaustion I feel emotional exhaustion while teaching physical education I feel tired at the end of the working day I get tired when I wake up in the morning and face another day of work Working with students puts a lot of pressure on me Working with students throughout the day is really a pressure for me not significantly differ by gender, whereas age impacted on the PA dimension, with younger teachers reporting lower levels of PA, therefore indicating greater levels of burnout. No significant interaction between gender and age was found for the aspects of EE or PA, but the effect was, instead, vital for the D dimension; younger male teachers reported, indeed, higher scores (moderate level) for D than older male teachers (low level), while younger and older female teachers reported comparable scores. These results indicated that the most inexperienced teachers in physical education tended to suffer more from burnout, which seems to be particularly true for young male teachers.
In another comparative study of Tsigilis et al. (2011) between physical education teachers at primary and secondary schools, it was shown that physical education teachers working in primary schools had significantly higher scores of burnout, namely, EE, compared to their secondary school colleagues. In addition, the strength of association between the three components of burnout was greater among primary school physical educators than in secondary school ones (Tsigilis et al., 2011) . In another investigation, Arvidsson et al. (2016) examined the prevalence rate of burnout among Swedish teachers, using a cross-culturally adapted version of the MBI-ES. Results reported low values in all the three dimensions of the inventory and there was no association between gender and increasing levels of burnout among teachers.
Studies addressing the relationship between sociodemographic data and teacher burnout have consistently shown that some baseline factors can predict low but statistically significant variance in, at least some, subscales/dimensions of the burnout measurement questionnaire. Generally, age has been shown to be a significant predictor of EE, with younger teachers tending to score higher than older teachers. Considering gender, male teachers have been found to tend to have a higher score than female teachers on the D scale.
This finding is consistent with research conducted among other helping professions (Maslach and Jackson, 1985) . Teachers who work with secondary school students tend to have a lower level of PA/personal success than their counterparts in primary school. Secondary school teachers also feel more depersonalized toward students than primary or junior teachers (Maslach and Jackson, 1985) .
Grade represents an important variable that can be used to predict burnout levels. Differentiating between primary and secondary school teachers is essential in the field of burnout. Indeed, the survey by Kantas and Vassilaki (1996) on Greeks teachers showed significant differences between secondary and primary teachers. Furthermore, Kantas and Vassilaki (1996) showed for secondary school physical education teachers significantly lower scores for EE and D and significantly higher scores for PA.
Finally, teacher burnout syndrome seems to fluctuate depending on the cultural context and the educational system in which it is studied. For example, previous research has shown that North American teachers are more likely to be vulnerable to burnout than the Europeans (Koustelios, 2001 ).
Strengths, Limitations, and Future Prospects
The major strength of the present investigation lays in its uniqueness and usefulness. The validated instrument is, indeed, expected to be concretely useful for improving the health and well-being of Arab speaking teachers of physical education. A further strength is given by the methodological rigor of the research: being the development and validation of an instrument, it follows the rules which are nowadays considered a standard in this kind of studies. An in-depth analysis of the psychometric properties of the questionnaire, using both PCA and CFA, has been carried out.
Among the limitations, even though in general from a psychometric standpoint the instrument is sound, based on the CFA findings, some modifications could be still required in order to further fully support the factor structure. Future studies should be conducted on other samples to replicate the current results.
Furthermore, given that the Arabic speaking world is quite vast and culturally various and that the current validation analysis was performed only in Tunisia, further studies in other Arabic speaking countries are warranted in order to strengthen the findings.
CONCLUSION
Our study aimed to develop and to test the factor structure, internal consistency/reliability, predictive validity, and sensitivity of a burnout measurement scale. Given the good PCA factor loadings, the correlation matrix, the sensitivity analysis, and the excellent internal consistency, it can be concluded that the TPEBI is a reliable psychometric tool that can be used to quantitatively assess the burnout level among teachers of physical education in the Arabic-speaking world. However, considering the CFA fit indices, some modifications are still required and further studies with higher samples are warranted in order to fully support the factor model.
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